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1.0 OBJECTIVE 

July 19, 1996 

The former Montrose Chemical Plant, located at 20201 Normandie Avenue, Los Angeles County, 
California, is the site of a former pesticide manufacturing facility. Previous investigations on the 
property have confmned the presence of pesticides, including dichlorodiphenyltrichloroethane 
(DDT) and hexachlorocyclohexane (BHC). Additionally, volatile organic compounds (VOCs) 
have been detected at other areas of the property. A Remedial Investigation (RI) was conducted 
at the property in accordance with United States Environmental Protection Agency (EPA) 
Administrative Order of Consent, EPA Docket Number 85-04. Results of the RI were presented 
in a 1992 report prepared by Hargis + Associates, Inc. (Hargis + Associates, 1992). 

Subsequent to the RI, the EPA became aware of soil sampling information indicating that high 
levels of DDT once existed in the soil on the northwestern comer of the property. This 
information included data showing higher levels of DDT in soils on the northwest comer of the 
property than those reported in the RI report. This information was generated by soil sampling 
and analysis activities conducted by Stauffer Chemical Company during July 1983. The present 
investigation has been requested by the EPA to further assess soil conditions in the northwest 
comer of the Montrose Chemical Plant (Montrose property). This investigation will also evaluate 
soil conditions at off-property areas that adjoin the north and west property boundaries of the 
property. 

The specific objectives of this investigation are as follows: 

• Assess the degree and extent of DDT concentrations in soils at areas sampled by Stauffer 
in 1983; 

• Evaluate soils at specific historical property features; 

• Evaluate soils at former sampling points that revealed elevated DDT or BHC levels, inside 
the former "trash dike", "salvage area." and "junk yard"; 

• Assess the degree and extent of DDT and BHC concentrations in soils off-property to the 
north and west of the northwest comer of the property; and 

• Screen for the potential presence of VOCs in the subsurface of the northwest comer of 
the property. 
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Using DDT as the primary indicator chemical, samples will be analyzed by a combination of 
screening level immunoassay tests for DDT and a modified EPA Method 8080 (EPA 8080) 
analyses. Use of the immunoassay testing will allow for cost effective area-wide screening. EPA 
8080 analyses will be performed on a representative number of samples to confirm immunoassay 
results and to provide data of sufficient quality to quantify chemical levels in soils. 

This Field Sampling Plan (FSP) was prepared in conjunction with the Quality Assurance Project 
Plan (QAPP) for the investigation (McLaren/Hart, 1996), and together, compose the Sampling 
and Analysis Plan (SAP) for the project. Specific quality control procedures required for the 
investigation are presented in the QAPP. The sampling rationale and sampling strategy is 
presented in the following sections. 
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2.0 BACKGROUND 

July 19, 1996 

This section presents a description of the property location and environmental setting, and 
discussions of historical or current property features relevant to the development of the sampling 
plan. 

2.1 SITE LOCATION AND DESCRIPTION 

The Property is located at 20201 Normandie Avenue in the County of Los Angeles, California. 
A site location map is presented on Figure 1 and the site layout is shown on Figure 2. The 
Property covers approximately 13 acres in the County of Los Angeles near Torrance, California. 
The Property is bounded by the Southern Pacific Railroad (SPRR) right-of-way and Normandie 
Avenue to the east; Jones Chemical Company and a right-of-way owned by the Los Angeles 
Department of Water and Power (LADWP) to the south; and a McDonnell Douglas Corporation 
(McDonnell Douglas) Property to the north and west. 

2.2 ENVIRONMENTAL SETIING 

Information on the site environmental setting was derived from the 1992 Hargis + Associates 
RI report. The Montrose property is located in the Torrance Plain, which is a portion of the Los 
Angeles Coastal Plain. The Torrance plain is a marine plain which historically was broad, 
featureless, and poorly drained. Dominguez creek, located approximately one mile no$east of 
the property was channelized beginning in 1930 to drain marshy areas and provide flood control. 

The average daily temperature range is from approximately 55 degrees to 70 degrees Fahrenheit. 
The prevailing wind is from the west and southwest, however lighter night and early morning 
winds occur from the east and northeast. Average annual precipitation is approximately 11 to 12 
inches per year. 

Three geologic units comprise the unsaturated soils at the property: Recent Playa deposits, the late 
Pleistocene Palos Verdes sand, and the upper portion of the Pleistocene Bellflower aquitard. 
According to the RI report, the Playa Deposits consist of clayey silt, silty clay, and clay, and 
extend to a depth of 20 to 25 feet across the property. All soil sampling during this investigation 
is expected to be within the Playa Deposits. 

First groundwater is anticipated to lie at a depth of 65 feet below ground surface (bgs). It is not 
anticipated that groundwater will be encountered during this investigation. 
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2.3 SITE HisTORY 

July 19, 1996 

Prior industrial activity in the vicinity of the Montrose property consisted of a paint manufacturing 
plant that began operation in approximately 1934. The paint manufacturing plant ceased 
production in the late 1930's, and no activity occurred on the property until the early 1940's. 
From the early 1940's until approximately 1952, sulfuric acid was produced in the area 
immediately south of the Montrose property where the Jones Chemical Company is presently 
located. In 1947, approximately 13 acres ofland that is now referred to as the Montrose property 
was leased by Montrose Chemical Corporation. Montrose manufactured DDT on the property 
from 1947 until the plant closed in mid-1982. In addition to the operations conducted by 
Montrose, a hexachlorocyclohexane (BHC) pilot plant and small-scale high gamma production 
facility was operated by Stauffer Chemical in the southeast portion of the property during the 
period from approximately 1954 to 1963. 

The Montrose manufacturing facility was periodically modified during its operation. The facility 
generally consisted of a DDT -processing building, water recycling pond, cooling tower, a 
formulating plant (constructed in 1964), warehouses, electrical transformer station, acid recovery 
area, and various maintenance, storage, and office buildings. All DDT manufacturing activities 
took place in the "central process area" of the property. The present investigation focuses on the 
northwest comer of the property, which is the area immediately west of the "central process 
area". 

A map of the Montrose facility dated August 1963 ("oversized document SCC 16353"), which was 
included with results of the 1983 Stauffer soil sampling event (Stauffer, 1983), identified several 
features located in the northwest comer of the property, including a storage and salvage area for 
miscellaneous debris and equipment related to Montrose's operations. Three features of potential 
environmental concern identified on this map are the "trash dike", the "salvage area", and the 
"junk yard". The location of these areas are shown on Figure 2. 

The Montrose plant was demolished between June and August 1982. During July 1983, Stauffer 
collected soil samples from several areas of the Montrose property, including an area covering 
approximately 100 by 400 feet, which is generally aligned with the prior location of railroad 
spurs. 

Composite soil samples were collected by Stauffer in the northwest comer of the property. The 
reported results of this sampling event are presented on Figure 3 with results of other sampling 
events in the northwest comer of the property. 
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In April1985, the entire property was graded and capped with asphalt to prevent air or surface 
water transport of soil, and to minimize surface water infiltration. According to historical and 
current grading plans (James O'Malley & Associates, undated) and cross section A-A' of the 
Hargis + Associates report (Hargis + Associates, 1992), the northwest comer of the Montrose 
property was cut approximately 1 to 3 feet below the previous grade. The pre-grading 
topographic contours are presented on Figure 2. Post-grading topographic contours and the 
estimated soil surface elevation change in the northwest comer of the property are shown on 
Figures 4 and 5," respectively. Prior to grading, ground surface elevations in the northwest corner 
were approximately 48 to 51 feet above mean sea level. Ground elevations in the same area after 
surface grading and asphalt cap construction were 47 to 48 feet above mean sea level (James 
O'Malley & Associates, May 19, 1985). This information suggests that up to 3 feet of surface 
soils may have been graded from the locations. Soils previously sampled by Stauffer were cut 
from the area during regrading operations. 

2.4 AERIAL PHOTOGRAPH REVIEW OF THE SITE 

In March 1996, the EPA provided Montrose with a set of aerial photographs dated from 1941 to 
1989 from which potential areas of environmental concern were identified. The historical features 
previously identified by Stauffer ("oversized document SCC 16353 ") are evident in the 
photographs. These areas and additional areas of concern identified by the EPA's aerial 
photograph review are shown on Figure 2. The features were plotted on Figure 2 based on the 
scale cited on the aerial photos. 

A railroad spur track running north-south approximately bisected the northwest comer. The spur 
is evident in photographs up to 1962. The "trash dike" and "salvage area" are located to the east 
of the spur, while the area west of the tracks appears to be undeveloped for the entire time period 
reviewed. The "junk yard" is located in the extreme north comer of the property. 

The "trash dike" area appears to be enclosed by a rectangular wall located in the south central 
portion of the northwest comer adjacent to the spur track. This area can be seen in photos from 
1952 to 1980. No objects can be distinguished within the "trash dike", although the presence of 
a wall on all sides suggests that surplus material could have been stored in this location. The area 
immediately north of the "trash dike" occasionally had evidence of materials storage. 

The "salvage area" also appears on aerial photographs from 1952 to 1980. This large area is 
located east of the "trash dike", adjacent to the central plant area. Large objects are frequently 
visible in this area, suggesting storage of containers or equipment. 
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The "junk yard" is located in the extreme northwest comer of the property, but did not appear 
to have well defmed boundaries. Aerial photographs of this area occasionally had evidence of 
irregular piles of material. 

The area west of the rail spur intermittently had evidence of material accumulation such as surface 
discoloration and piles of soil or other material. 

2.5 PRIOR NORTHWEST CORNER SOIL SAMPLING REsuLTS 

Four previous episodes of soil sampling and analysis have been conducted in the northwestern 
comer of the Montrose property. The results of the previous sampling events were summarized 
in the RI (Hargis + Associates, 1992). A total of 158 samples were collected and analyzed from 
40 locations between 1983 and 1986. Results of these investigations are summarized on Figure 
3. 

In June and August of 1983, Hargis & Montgomery collected 24 soil samples at 12 locations. 
DDT concentrations ranged from 0.05 to 95,000 mg/kg (location S-24, near the western property 
border). Soil sampling depths ranged from 0.0 to 5.25 feet. Generally, samples collected below 
a depth of 1.5 feet had DDT concentrations of less than 50 mg/kg. 

In July 1983, Stauffer collected and analyzed 31 samples at 24locations in the northwest comer 
of the property. Detectable levels of DDT were found in all samples analyzed. Samples were 
noted as being collected from trenches (A), piles (B), or core samples (C). The majority of the 
Stauffer samples were collected along two north/south rows, parallel to the rail road spurs near 
the western fence line. The highest DDT concentration reported was 710,000 mg/kg (location 
02/02- trench sample). Soil sampling depths ranged from surface to 5 feet below ground surface 
(bgs), with the majority of samples collected at a depth of 1-foot bgs. 

In June 1985, after the property had been graded and capped, Metcalf & Eddy performed soil 
sampling and analysis to further characterize the property. Forty-five soil samples were collected 
and analyzed from six locations. DDT concentrations ranged from non-detect to 3,880 mg/kg 
(location 21D). Soil sampling depths ranged from surface to 9 feet bgs. Generally, samples 
collected below a depth of 3.0 feet within the planned study area had low to non-detectable DDT 
concentrations. 

The most recent round of soil sampling and analysis was conducted by Hargis + Associates in 
1986. Fifty-eight samples were collected and analyzed from eight locations during the final soil 
sampling episode. DDT concentrations ranged from below detection limits to 760 mg/kg (location 
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JC3 at 1.75 feet). Soil sampling depths ranged from surface to 9.0 feet. Generally, samples 
collected below a depth of 3.0 feet had low to non-detectable DDT concentrations. 

The only detectable concentration of BHC on or adjacent to the northwest comer was a sample 
collected by Hargis +Associates from boring MD-6. The sample collected from surface to 0.5 
feet bgs had 0.715 mg/kg BHC. Other samples collected from depths down to 5.75 feet did not 
have detectable concentrations of BHC. 

2.6 CURRENT PROPERTY FEATURES 

The Montrose manufacturing plant was dismantled and demolished between June and August 
1982. In 1983, a temporary earthen berm was constructed to prevent surface water runoff from 
leaving the Property. Subsequent activities conducted in early 1985 to minimize the potential for 
migration of contaminants and surface water infiltration included: 

• Removing and crushing (on-property) of foundations and footings; 
• Grading the majority of the property; 
• Installing a concrete curb around the perimeter of the property; and 
• Installing an asphalt cap to prevent surface erosion potential vertical migration of 

chemicals. 

A chain link fence was constructed along the property perimeter to prevent public access. 
Property access is along N ormandie A venue through a locked gate. 

Two Los Angeles County Sanitation District sewer lines are located along the east Property 
boundaries. The sewer lines are buried within the Property boundary at a depth of approximately 
20 feet. Numerous underground pipelines are buried adjacent to the southern boundary of the 
Property in a pipeline corridor. 
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3.0 RATIONALE FOR SAMPLING AND ANALYSIS 

July 19, 1996 

This section presents the rationale for the sampling plan and specifies the number and type of 
samples to be collected. The former sampling locations and the proposed soil sample locations 
included in this sampling plan are shown on Figure 6. A summary of the areas to be sampled, 
the sampling locations and frequency, and the analyses to be performed is presented in Table 1. 
The sampling plan is based on the northwest comer being cut by 0 to 3 feet during the property
wide grading which occurred in 1985. If evidence of backfill is observed from the continuous 
cores, additional samples will be collected for analysis (see Section 5.0 - Field Methods and 
Procedures). 

A portion of the planned sampling locations are intended to evaluate soil conditions at specific 
former Stauffer sampling points where elevated concentrations of DDT were reported. The 
approximate locations and area covered by the 1983 Stauffer sampling event has been estimated 
based on the grid lines and map scale included with the reported results (Stauffer, 1983). Former 
Stauffer sampling points of interest will be located in the field using the northwest fence comer 
(property boundary comer) as the reference point for retracing the Stauffer sampling grid. By 
aligning the northwest comer of the Stauffer sampling grid with the northwest comer of the 
property fence line, sample locations will be located in the field relative to the Stauffer sampling 
grid. 

Discussions of the sampling objectives for the identified sampling areas at the property are 
presented below. 

3.1 FORMER "JUNK YARD" (STAUFFER SAMPLE 02/02-01) 

The former "junk yard" is located in the extreme northwest comer of the property. A soil sample 
collected at a depth of one-foot bgs by Stauffer in 1983 contained a DDT concentration of710,000 
mg/kg (Stauffer sample 02/02-01- 7/24/83). This sample was reportedly collected from a trench 
located along the southern perimeter of the former "junk yard". Other soil samples collected by 
Stauffer in this area contained DDT concentrations of 31,000 and 4,100 mg/kg (Stauffer samples 
02/01-01 - 7/25/83 and 00/03-01, respectively). 

Two soil sampling points will be located within 5 feet east and west of the estimated grid point 
in the field. Based on the Stauffer information, the grid point (02/02-01) will be located 50 feet 
south of the north fence line and 50 feet east of the west fence line. Soil samples collected from 
these locations will be submitted for laboratory analysis to evaluate current chemical 
concentrations in this area. 
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Comparison of the pre- and post-grading elevations indicate that the top two feet of soil were 
removed from this area during the property grading in 1985 (see Figure 5). The Stauffer samples 
in this area were collected within one foot of the ground surface. Soil samples will be collected 
from each location at 6-inch intervals from the soil surface and 2.5 to 3.0 feet below the asphalt 
surface and road base. 

3.2 FORMER "SALVAGE AREA" 

The former "salvage area" is a 215 foot by 145 foot area located on the eastern side of the 
northwest comer of the property. Review of historical aerial photographs indicate materials and 
possible containers were stored in this area between 1941 and 1980. A bermed tank area is 
evident on an October 1980 photo, which may correspond to the "oil storage" area shown on the 
1982 plant operations map (Hargis + Associates, 1992). Six soil samples were collected from 
three locations within this area by Hargis & Montgomery in 1983 (S-5, S-5A, and S-11). Two 
surface samples contained DDT at concentrations of 6,800 and 58 mg/kg (samples S-5-0.0 and 
S-11-0.0 respectively). Deeper samples, from depths of 1.5, 2.0, 3.0, and 4.5 feet, had DDT 
concentrations of 120, 2.4, 1.3, and 1.3 mg/kg, respectively. 

Four soil sample points will be located within the area of the former "salvage" area at the 
locations shown on Figure 6. The sample points are targeted at locations of features observed on 
the aerial photographs. One sample location (northeast sample) is near the approximate location 
of a former depression, one sample location (southeast sample) is in the vicinity of a former above 
ground tank, and two samples are in the western portion of the "salvage" area where materials 
and equipment appeared to have been stored. 

Review of the pre- and post-grading contour maps indicates that up to two feet of soil was 
removed from this area during the grading in 1985. Soil samples will be collected from each 
location at 6-inch intervals from the soil surface and 2.5 to 3.0 feet below the asphalt surface and 
road base. Soil samples collected from these locations will be submitted for laboratory analysis 
to evaluate current chemical concentrations in this area. 

3.3 AREA EAST OF FORMER MACHINE SHOP (STAUFFER SAMPLE 02/08-01&02) 

Two soil samples collected at depths of 3 and 5 feet by Stauffer contained concentrations of 
110,000 and 520 mg/kg DDT (Stauffer samples 02/08-01 and -02), respectively. The sample 
location is just east of the former machine shop and is estimated to be 200 feet east of the western 
property boundary and 50 feet south of the northern property boundary. The sample was collected 
in a trench or pit. 
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Two soil sampling points will be located within 5 feet east and west of this grid point. Two soil 
sampling points will also be located in a grid pattern as shown on Figure 6. The purpose of these 
samples is to evaluate if the results reported by Stauffer are representative of the post-grading soil 
conditions at this location. Comparison of the pre- and post -grading elevations indicate that the 
top two feet of soil were removed from this area during the grading in 1985. Planned sampling 
depth intervals corresponding to the Stauffer samples will therefore be at 1.0 to 1.5 and 3.0 to 3.5 
feet below the asphalt surface and road base. Soil samples collected from these locations will be 
submitted for laboratory analysis to evaluate current chemical concentrations in this area. 

3.4 FORMER "TRASH DIKE" AND VICINITY 

The "trash dike" is a feature located on the south border of the northwest comer of the Montrose 
property. The 45-foot by 50-foot area was identified on the Stauffer 1963 map of the Montrose 
property. Review of historical aerial photographs indicate that this area was first used in 1952, 
and that materials were intermittently stored in the area until 1980. A location adjacent to the 
southeast comer of the "trash dike" was sampled by Metcalf & Eddy in 1985 (sample 22D). 
DDT was detected at a concentration of 821 mg/kg at the 1-foot sampling depth, and at a 
concentration of 2,359 mg/kg at the 1.5-foot sampling depth. Samples collected from depths of 
2.5 feet to 9.0 feet (in 0.5-foot increments) were all below detectable levels. Review of historic 
aerial photographs indicated that light colored material was intermittently stored in the area north 
of the "trash dike". 

Two sample points will be located within the former "trash dike", and two sample points will be 
located in the area north of the "trash dike", as shown on Figure 6. 

Review of the pre- and post-grading contour maps indicates that up to 1 foot of soil was removed 
from this area during the grading in 1985. Soil samples will be collected from each location at 
6-inch intervals from the soil surface and 2.5 to 3.0 feet below the asphalt surface and road base. 
Soil samples collected from these locations will be submitted for laboratory analysis to evaluate 
current chemical concentrations in this area. 

3.5 HARGIS + AsSOCIATES BORING MD6 

Boring MD6 was sampled by Hargis and Associates on April29, 1986. The boring was located 
near the southwest boundary of the property. A sample collected from the depth interval of 0 to 
0.5 feet had a BHC concentration of 0.715 mg/kg. 

Two soil borings will be located approximately 10 feet from location MD6 as shown on Figure 
6. Soil samples will be collected from each location at 6-inch intervals from the soil surface and 
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2.5 to 3.0 feet below the asphalt surface and road base . Soil samples collected from these 
locations will be submitted for laboratory analysis to evaluate current chemical concentrations in 
this area. 

3.6 DDT SCREENING AND CONFIRMATION SAMPLING AT THE NORTHWESTERN AREA 

Nineteen samples have been collected from three off-property locations (Hargis + Associates 
borings MD4, MD5 and MD6) along the northern and western perimeter of the northwest comer. 
Concentrations of DDT ranged from below the detection limit (0.03 mg/kg) to 120 mg/kg at a 
depth of 1.0 feet in MD5. Additionally, on-property samples collected within 25 feet of the 
property border by Stauffer and by Hargis & Montgomery had DDT at concentrations of up to 
95,000 mg/kg. Review of historic aerial photographs indicates that stockpiled materials have been 
stored in the northwest comer, particularly near the west border. As noted by EPA comments, 
stockpiles of lighter colored material were present in this area between 1958 and 1965, however 
the area appeared to be regraded with new soil cover in 1972. A systematic survey of the on
property and off-property soils is planned to evaluate the degree and extent of chemicals in this 
area. 

As shown on Figure 6, sample locations have been laid out in a grid pattern, with the highest 
sample density being the area immediately adjacent to the property line. Thirty two off-property 
locations will be sampled within a 30-foot wide perimeter around the north and the west property 
boundaries. These locations are placed on a grid pattern, with locations lying either 10 or 30 feet 
outward from the property boundary, and spaced at 50 foot intervals. 

The western off-property area has been regraded for parking by McDonnell Douglas. Graded soil 
is stockpiled west of the extreme northwest comer of the property. A minimum of four samples 
will be collected from the stockpile if coverage by at least four sampling points is not provided 
by the grid layout. 

Twenty four on-property locations will be sampled in a grid pattern as shown on Figure 6. The 
sampling grid will cover the area previously sampled by Stauffer and the former whitish stockpile 
noted in the aerial photographs. The first row of six locations are spaced 50 feet apart and are 
located 10 feet east of the western border. Sampling locations in the next three rows are also 
spaced 50 feet apart, with rows planned at 60, 110, and 160 feet east of the western border. 

Review of pre and post-grading contour maps indicate that two to three feet of soil was cut from 
the western border area during the on-property grading work in 1985. It is expected therefore that 
native soil is present directly below the asphalt cap. Soil samples will be collected from each 
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location at 6-inch intervals from the soil surface and 2.5 to 3.0 feet below the asphalt surface and 
road base (for on-property locations) or existing soil surface (for off-property locations). 

An immunoassay test for DDT will be performed on each sample collected from the grid sampling 
areas. Duplicate confirmation samples will be collected and analyzed at a fixed laboratory for EPA 
8080 at a rate of twenty percent of the samples analyzed by immunoassay testing. These samples 
will collected by drilling an additional borehole within a 1-foot radius of the original location and 
collecting a 6-inch sample core from the same depth interval. The rationale for selecting duplicate 
confirmation samples for EPA 8080 analysis is discussed in Section 4 (Field Methods and 
Procedures) and is the responsibility of the Project Manager. 

3. 7 VOC SCREENING 

Due to the detection of VOCs in other areas of the property and the former presence of waste or 
storage areas in the northwest comer of the property, selected soil samples collected from the 
"junk yard", "salvage area" and vicinity, "trash dike" and vicinity, and near Boring MD6 will be 
submitted for CLP VOC analysis. Samples will be submitted for CLP VOC analysis at the rate 
indicated in Table 1 if no field indication of VOCs is detected (headspace readings or odors - see 
Section 4 for description of field screening procedures). Field screened samples that have 
measurements higher than the range for background ambient air, will be submitted for CLP VOC 
analysis. If evidence of VOCs is not noted, samples will be selected for CLP VOC analysis based 
on their position to provide screening coverage across the study area. The Site Field Supervisor 
and Project Manager will select samples for CLP VOC analysis according to site conditions 
encountered. 

3.8 QUALITY CONTROL SAMPLES 

Quality Control analyses will also be performed by EPA 8080 and CLP VOC methods in 
accordance with the requirements presented in the QAPP (McLaren/Hart, 1996). The QC samples 
required to be submitted for analysis by the field team include: 

• 

• 

• 

• 

Equipment rinse blanks - one per day of sampling per analysis type collected (EPA 8080 
and CLP VOCs); 
Replicate samples - one per 20 samples collected per analysis type (EPA 8080 and CLP 
VOCs); 
Matrix spike/matrix spike duplicate (MS/MSD) samples - one per 20 samples collected per 
analysis type (EPA 8080 and CLP VOCs); and 
Trip blanks- one per ice chest shipped containing VOC soil samples . 
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Equipment rinse blanks will consist of the ftnal de-ionized water rinse from the decontamination 
procedure (see Section 5). Replicate and MS/MSD samples will be collected by drilling an 
additional borehole within a 1-foot radius Of the original location and collecting a 6-inch sample 
core from the same depth interval. Trip blanks will consist of laboratory grade certified pure 
water prepared by MBT Laboratories. 

3.9 SAMPLE ANALYSES 

Analytical methods for the project will include EPA 8080 and CLP VOC analyses, and 
EnviroGardTII DDT immunoassay testing. Relevant method references, quantiftcation limits, and 
QC elements for the planned analyses are presented in the project QAPP (McLaren/Hart 1996). 
Samples will be submitted for analysis as listed in Table 1. Sample hold times and container 
requirements are presented in Table 2. 
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4.0 FIELD METHODS AND PROCEDURES 

July 19, 1996 

A description of specific procedures and associated equipment for completing the planned field 
investigation is presented in this section. The following procedures are described: 

• Sample Collection; 
• Equipment Decontamination; 
• Disposal of Contaminated Materials; 
• Field Measurement Procedures; 
• Documentation; and 
• Sample Packaging and Shipping. 

4.1 SAMPLE COLLECTION 

This section presents procedures for collecting and submitting samples for appropriate analyses. 
Procedures for collecting and logging soil samples using a Geoprobe110, and selecting samples for 
confirmation analyses are presented below. 

4.1.1 Drilling and Sampling Procedures 

All soil samples will be collected utilizing the Geoprobe110 system. Use of the Geoprobe110 

apparatus will minimize potential damage to the asphalt cap and will minimize the costs associated 
with disposal of soil cuttings and decontamination effluent generated during field work. A 
Geoprobe110 SOP (prepared by ICF Kaiser International, Inc., 1993) is provided in Appendix A. 
A McLaren/Hart field geoscientist will supervise the drilling and sampling activities. 

Boreholes will be advanced by collecting continuous cores with the "Macro-Core" sampler, which 
is approximately 4 feet long. The sampling process will allow the on-site geologist to observe 
potential changes in physical soil characteristics and to screen for chemical occurrences over the 
entire borehole depth. Soil samples are contained in 1 112-inch diameter by 45-inch long 
polyethylene terephthalate glycol (PETG) tubes by driving a 4-foot long stainless steel sampler 
equipped with an internal, moveable piston to a position just above the desired sampling depth. 
After the sampler is properly positioned, the internal piston is released. The piston drives the 
sampler lined with the soil sample tube forty-eight inches ahead of (deeper than) the Geoprobe® 
tool, allowing undisturbed soil to enter the sampler lined with a PETG tube. The sampler is then 
withdrawn and the soil sample is removed from the sampler. 
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Samples will be collected from the PETG tubes at the specified sampling depths. Selected 6- inch 
sections of the PETG tube will be cut from the 45-inch long soil core and prepared for shipment 
to the laboratory. Sample tubes will be sealed with squares of Teflon sheeting and plastic end 
caps, labeled, and stored in a cooled ice chest. The sample label will identify the date the sample 
was collected, the sample location, the analyses required, and the sampler's initials. Two 
sampling intervals are planned at each location providing that backfill or other discontinuities are 
not encountered. If buried wastes or apparent fJ.ll material is encountered, samples will be 
collected from a 6-inch interval directly above and below the discontinuity or from the material 
itself, if warranted. 

The sample core will be logged according to.the Unified Soil Classification System and include 
a description of the texture, color, moisture content, hydrocarbon odor, and other distinguishing 
characteristics. A portion of the core immediately below (for surface samples) or above (for 
subsurface samples) the interval submitted for laboratory analysis will be placed into a locking 
plastic bag for headspace analysis. The bag will be sealed immediately and left to stand for a few 
minutes to allow volatile gases to enter the headspace of the bag. A photoionization detector 
(PlD) or flame ionization detector (FID) calibrated to isobutylene will be used in the field to 
analyze the headspace gases. Headspace readings will be included on the soil boring logs. 
Records of the field sampling activities will be depth as discussed later in the Documentation 
section. 

All boreholes will be abandoned by filling the holes with neat Portland cement or with hydrated 
bentonite. The top of the boreholes located in asphalt areas will be covered with cold patch 
asphalt. 

All duplicate confirmation, replicate, and MS/MSD samples will be collected within a 1-foot 
radius of the original sample location at the same depth interval. 

4.1.2 Sampling Sequence and Analysis Strategy 

Sampling will be conducted in a specific sequence to allow for selection of the most representative 
samples for EPA 8080 and CLP VOC analyses. Grid sample locations for immunoassay testing 
will be collected first and submitted to the laboratory for immediate immunoassay testing. 
Sampling locations at specific target areas (i.e. trash dike, junk yard, etc.) will be conducted after 
the grid sampling for immunoassay testing is completed. Based on the results of the immunoassay 
testing, duplicate confirmation samples will be collected for EPA 8080 analyses from boreholes 
drilled within a 1-foot radius of the original sampling point. 
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Duplicate confirmation sampling points will be selected by the Project Manager to confirm the 
relative accuracy of the immunoassay tests, verify the limits of DDT contamination, and quantify 
the upper range of DDT concentrations detected. Soil samples to be submitted for CLP VOC 
analysis will be selected by the Project Manager and Field Supervisor based on field screening 
observations during sample collection. A minimum of eight soil samples will be submitted for 
CLP VOC analysis, as listed in Table 1. If requested, the EPA may provide input for the 
selection of samples for EPA 8080 and CLP VOC analyses. 

4.2 EQUIPMENT DECONTAMINATION 

Non-dedicated equipment used for sample collection will be thoroughly decontaminated prior to 
each use. PETG tubes used for soil sampling will not be reused. Equipment decontamination 
procedures will be as follows: 

I. Wash with non-phosphate detergent and tap water and scrub inside and outside of 
equipment with a bottle-brush. 

2. Rinse equipment with tap water. 
3. Rinse equipment with deionized/distilled water. 
4. Rinse equipment with pesticide-grade solvent. 
5. Rinse equipment with deionized water. 
6. Rinse equipment with HPLC-grade organic free water. 
7. Allow equipment to dry. 

4.3 WASTE MATERIALS DISPOSAL PROCEDURES 

The following waste materials will be generated from this investigation: 

,.. Excess PETG tubes; 
... Used Personal Protective Equipment; 
... Decontamination fluids; and 
,.. Excess soil cuttings from the Geoprobe sampling. 

Used PPE and disposable equipment will be double-bagged and transported to a municipal refuse 
dump. These wastes are not anticipated to be hazardous and can be sent to a municipal landfill. 
Reusable PPE, such as rubber boots, goggles, etc., will be cleaned with a non-phosphate detergent 
and tap water. Decontamination fluids will consist of water and pesticide-grade organic solvent. 
The volume and concentration of the decontamination fluid will be sufficiently low as to allow 
evaporation on the site. All excess soil cuttings will be contained and stored in DOT 17H drums 
for proper disposal. 
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4.4 FIELD MEAsUREMENT PROCEDURES 

July 19. 1996 

This section presents air monitoring procedures as part of the project health and safety 
requirements, the sample headspace screening technique, and borehole mapping procedures. 

4.4.1 Air Monitoring and Sample Head Space Screening 

Air monitoring, to assure worker safety during field operations, will be completed according to 
the project Health and Safety Plan (HASP). Equipment to be used for air monitoring may include 
a PID, FID, or colorimetric (Draeger) tube system. Instruments will be calibrated and used in 
accordance with manufacturer's operation manuals. The frequency for instrument calibration and 
air monitoring for the project will be specified in the HASP. A site HASP will be prepared and 
approved before beginning field operations. 

In addition to air monitoring to maintain worker safety, borehole headspace screening will be 
conducted with a PID/FID during drilling operations as an aid to describing and evaluating site 
conditions. Borehole headspace measurements will be collected at regular intervals using a PID 
or FID during drilling operations. The measurements will be recorded and used to evaluate the 
potential presence of organic contaminants at areas of concern. 

Additionally, headspace from sample cores will be screened and included in the descriptions 
recorded on the soil drilling logs. A soil volume from each depth interval sampled will be placed 
in a sealable plastic bag and placed in a warm environment so that potential chemicals in the soil 
will volatilize. Headspace readings from the plastic bags will collected by inserting the instrument 
intake tube into the bag and recorded on the appropriate forms. 

Results of the field screening activities will be reviewed by the Project Manager to evaluate 
whether additional laboratory analyses are warranted. 

4.4.2 Mapping Borehole Locations 

Borehole locations will be flagged in the field and plotted on a site map to identify locations for 
potential confirmation or follow-up sampling. Sampling locations will be marked in the field after 
each borehole is completed using survey stakes or wire flags. The location of each sampling point 
will be referenced to the northwest fence comer at the property by measuring the distance 
north/south and east/west from this benchmark. The measurements will be recorded in field 
sampling logs and on a site map. 
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4.5 DoCUMENTATION 

July 19, 1996 

Sample documentation forms will be used to record sample identity, analytical parameters, sample 
conditions and integrity, and sample custody. All field personnel will maintain a daily log book 
of field activities documenting sampling events. The daily log will be recorded in a bound record 
book with numbered pages and include the following information as applicable: 

• date and time of starting work; 
• · names of field personnel conducting work; 
• purpose of field activity; 
• description of work area and sampling location; 
• description of field activity, including any deviation from the work plan; 
• field observations; 
• air monitoring measurements or observations; and 
• sample handling and shipping information. 

Pre-printed sample labels will be prepared before starting daily field activities. Information such 
as the samplers name and time of collection will be completed at the time of sampling. Sample 
labels will be printed with indelible ink and include the following information: 

• Name of Sampler; 
• Date and Time of Collection; 
• Sample Designation; 
• Sample Matrix; 
• Preservation Method; and 
• Analyses Required. 

A sample chain of custody (COC) form will be completed with the required information to 
identify requested sample analyses and sample custody. The information required to be recorded 
on the COC will include the following: 

• Project name and number; 
• Sampler's name and signature; 
• Sample identification numbers; 
• Sampling date, time, and location; 
• Requested analyses; 
• Sample container type and quantity; 
• Sample preservation; 
• Requested analytical tum-around-time; and 
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• Name of analytical laboratory receiving samples. 

An example COC form is presente(i on Figure 7. 

July 19, 1996 

A record of the drilling and sampling procedures and observations will be kept on a Field Soil 
Drilling Log, as shown on Figure 8. The following information will be included on the logs: 

• sampling location, designation, and sampler; 
• project designation and location; 
• sampling date, time, and method; 
• lithologic descriptions; 
• sample interval; 
• sample identification; and 
• PID or FID readings. 

4.6 SAMPLE PACKAGING AND SHIPMENT 

Sample packaging and shipping procedures will assure that samples are properly preserved, 
protected, and secured until delivery to the analytical laboratory. After samples are labeled, all 
sample containers will be placed in sealed plastic bags or wrapped with clear packaging tape to 
protect sample labels from potential moisture damage. All fragile sample containers will be 
protected from breakage by wrapping containers with suitable packaging material (such as 
bubblewrap) and placed upright in thermally insulated chests. Ice will be double-bagged in sealed 
plastic bags and placed on top of samples in order to maintain a tempera.ttJ.re of approximately 4 oc 
until delivery of samples to the analytical laboratory. Any remaining void space in the ice chest 
will be filled with appropriate packaging material. An express service (typically Federal Express) 
air bill will be completed and the air bill number will be recorded on the COC accompanying each 
ice chest. The COC will be sealed in a plastic bag and taped to the underside of the ice chest lid. 
The ice chests will be sealed closed with filament tape and a security seal will be placed on the 
ice chest lid. The security seal will indicate whether any tampering occurred during hand1ing and 
shipment. Samples will be sent to MBT daily via express priority delivery service. MBT will 
be notified prior to shipping samples in the event that samples would arrive at the laboratory on 
a weekend or holiday to assure that the samples are properly received. 
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5.0 HEALTH AND SAFETY 

July 19, 1996 

All on-site field work will be conducted in accordance with an approved site-specific Health and 
Safety Plan (HASP). The HASP will be prepared and approved before the start of field activities. 
The project HASP will be bound under separate cover from this FSP. On-site field personnel will 
have 40-Hour Hazardous Waste Operations and Emergency Response training and current 8-Hour 
Refresher Training in accordance with 29 CPR 1910.120. Field personnel will also have 
certification of current respirator fit-testing and first aid training. 
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Table 1 
Sample Locations, Depths and Analytical S;chedule 

Northwest Comer of Montrose Property 

Location Aaalyses Sample Area Reason for Sample Collection 
Desigoation 

Depth of samples • 
(Total Number of Samples) 

On-propeny Screening Historic material storage 
SB-1 thru SB- Soil Surface 

DDT by Immunoassay (44) 22 2.5-3.0 bgs 

On-propeny Confirmation 
Screening Confirmation SB-1C thru Soil Surface 

20% by EPA 8080 (9) Samples SB-22C 2.5-3.0 bgs 

Off-propeny Screening 
Off-site migration from SB-23 thru SB- Soil Surface 

DDT by Immunoassay (64) historic material storage 54 2.5-3.0 bgs 

Off-propeny Confirmation 
Screening Conf1111llltion SB-23C thru Soil Sl,ll'face 

20% by EPA 8080 (13) Samples SB-54C 2.5-3.0 bgs 

former "Junk Yard" 
710,000 mg/kg DDT detected 

SB-55 thru SB- Soil Surface EPA 8080 (8) 
(Stauffer 02/02-01) 

by Stauffer; past material 
58 2.5-3.0 bgs CLP VOCs (2) ** storage 

Vicinity of former 
110,000 mg/kg DDT detected SB-59 thru SB- 1.0- 1.5' bgs *** EPA 8080 (8) Machine Shop (Stauffer 

by Stauffer 62 3.0- 3.5 bgs *** CLP VOCs (2) ** 02/08-01) 

former "Salvage area" 
Historic material storage; SB-63 thru SB- 1.0 - 1.5' bgs EPA 8080(8) 

6,800 mg/kg detected in 1983 66 2.5-3.0 bgs CLP VOCs (2) ** 

former "Trash Dike" and 
Historic material storage; 

SB-67 thru SB- Soil Surface EPA 8080 (8) 
vicinity 

2,389 mg/kg DDT detected in 
70 2.5-3.0 bgs CLP VOCs (2) ** 1985 

BoringMD6 0.715 mg/kg BHC detected in SB-71 thru SB- Soil Surface EPA 8080 (4) 
1986 72 2.5-3.0 bgs CLP VOCs (1) ** 

Quality Control Samples Replicate EPA 8080 samples 
Blind one per 20 CLP EPA 8080 

Replicate **** samples collected CLPVOCs 

MS/MSD MS/MSD **** one per 20 total EPA 8080 
samples CLP- VOCs 

Equipment Rinse Blanks ER- (date) 
one per day of EPA8080 

sampling CLP- VOCs 
one per shipping 

Trip Blanks TP- (date) container tested for CLP- VOCs 
VOCs 

Excluding SB-61 and SB-62, the first sample collected in each boring will be from the surface soil 
immediately below the asphalt cap, or from the soil surface if unpaved. 

• • This is the minimum number of samples to be analyzed for VOCs. Samples will be selected based 
on field screening. 

• • • Collect samples from depth intervals listed for comparison to previous sample depths in this area. 
• • • • Matrix Spike/Matrix Spike Duplicate - Assign as MS/MSD for adjacent soil boring number/depth. 

Blind replicate - Assign fictitious sample location and record in log book with association to adjacent 
soil boring number/depth. 
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Table 2 
Sample Containers, Preservation and Holding Times 

Northwest Corner of Montrose Property 

VOCs CLPVOCs 

Pesticides I ~PA 8080 

O:CLIENTIMONTROSE\PROJECTif1445.XLWJTable 2 
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Soil 

Water 

I Soil 

Water 

1 112" diameter 
PETG (clear plastic) 

Liners 

4: 40ml VOA 

1 112" diameter 
I PETG (clear plastic) 

Liners 

I 2: 1-liter glass 

Page 1 

I 

Cool to 4 degree C. 

HCLtopH <2; 
Cool to 4 degree C. 

Cool to 4 degree C. 

Cool fo 4 degree C. 

14 Days 

14 Days 

7 Days 
(extraction) 

40 Days 

-
7 Days 

I (extraction) 
Days 
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M05 (4/29/86) 
1.0 120 
3.0 0.02 
3.5 <0.03 
4.5 <0.03 
5.5 <0.03 

110 (6/26/85) 
1.5 918 
3.0 84.2 
4.0 <0.016 
4.~ <0.016 
6.0 0.067 
7.5 <0.04 
9.0 0.016 

MW-3 
( 4/24-27 /85) 

6.0 7.45 
11.0 <0.6 
16.5 <0.6 
16.5 <0.6 
21.5 <0.6 
26.5 <0.6 
31.5 <0.6 
36.5 <0.6 
41.5 <0.6 
46.5 <0.6 
51.5 <0.6 
56.5 1.76 
61.5 1.51 
66.5 3.39 
71.5 0.35 
76.5 0.37 

210 
(6/24/85) 

o.o I 3.880 
0.5 644 
3.0 0.016 
5.5 <0.04 
6.0 <0.04 
7.5 <0.04 
9.0 <0.016 

MD6 
(4/29/86) 

0.0 1.05 
1.0 <0.03 
1.0 0.89 
3.0 <0.03 
3.5 <0.03 
4.75 <0.03 
5.25 <0.03 
5.75 0.08 JC5 (4/30/86) 

1.0 590 I to I a.tooc I 2.5 u 
3.0 0.06 
3.5 <0.03 

M04 (4/30/86) 
0.25 2.9 
2.0 0.13 
3.75 <0.03 
4.25 0.13 
5.75 .. 0:11 
6.25 0.14 

1.25 0.08 
2.33 0.12 
3.0 <0.03 
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1.0 nn.E: 

FASP SOP: 
SECTION: 
AllEA: 
REVISION: 

F93014 
SamlSling 
SamlSle Collecciot 
07/13/93 

Operation of the a-M Geopro~e system 

2. 0 REFERENCE!: 

B·M Operations Manual, Geoprobe Syscems, July 27, 1990. 

3.0 SCOPE AND \PPLICATION: 

This Standard OlSeracing Procedure (SOP) is incended to supplemenc the 
procedures presenced in the Geoprobe 8-M Operations Manual. This SOP covers 
colleccion of soil valSor, soil core, and groundvacer .s·amples using the 
Geoprobe. 

4.0 SUMMARY OF METHOD: 

The Geoprobe is a vehicle-mouqced hydraulic soil-probing device which applie 
bach scacic force and percussion hammering for tool placement. Depending on 
the cype of media co be collected, different samlSling attachmencs are used. 
Sampling accachmencs include cube adapters for collection of soil vapor, 
piston driven tubes for collection of soil samples, and mill-slotced rods fo 
colleccion of groundwacer samlSles. 

5.0 LIMITATIONS: 

Operators should consider the folloving limitations when using the Geoprobe: 

•• 

•· 

•· 

The sampling actachmencs may noc reach the desired depth due co 
subsurface geologic feacures such as hardpan, cobbles, rocks, 
roocs, or buried objects. 

The amounc of sample collected ~ay be less than the desired 
volume. 

The probe borehole may create a conduit for entry inco the 
subsurface and the hole may need to be filled with grout before 
abandonmenc. 

•· The presence of subsurface utilities may hinder the use of the 
Geoprobe in some areas. 

In addition, all Geoprobe operators should be familiar with the safecy 
precautions concained in Section 9.0 of this SOP. 

F93014SP.7l3 
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6 • 0 APP ARA'I'US AND MATElliALS : 

6.1 GENERAL TOOLS 

•·Probe Rods (36", 24", and 12") 
•Cleaning Brush 
•·Cleaning Brush Adapcer 
• Drive Caps 
• Pull Caps 
•'Probe Rod Pull Place 
•· Solid Drive Poincs 
• Rod Excraccors 
• GSK-58 Hammer Anvils 
• Drill Steel (36") 
•·Carbide-Tipped Drill Bic (2" Diamecer) 
•·Thread Chaser 
• GSK-58 Hammer Lacch 
• Hammer Lacch Tool 
•·GSK-58 Yire Ring 

6.2 SOIL VAPOR SAMPLING TOOLS 

FASP SOP: 
SEC'tiON: 
AlU:A: 
1lEV1SION: 

•- Stainless 3/16" Pose-Run Tubing (PRT) Adapcers 
•· "0"-rings for PRT Adapcers 
• PRT Expendable Paine Holders 
•-Expendable Drive Poincs 
•·Drive Paine "0"-rings 
•·Retractable Point Assemblies 
• Retractable Paine "0"-rings 
•· Teflon Tubing (l/4" O.D. x 3/16" I. D.) 
•·Pose Run Paine Popper 

6.3 SOIL SAMPLING TOOLS 

•·Large Bore Sampler Assembled Kits 
•·Large Bore Cucting Shoes (excras) 
•·Large Bore Acetace Uners 
•-P1scon Stop·Pins (excras) 
•·Excension Rods, Couplers, and Handle 
•·- Vinyl End Caps 

F93014SP. 713 

F93014 
Saaq»ling 
S&llllJle Collecdot 
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FASP SOP: 
SECTION: 
AP.EA: 
REVISION: 

F93014 
Sampling 
Sample Colleccic 
07/13/93 

6 • 4 GllOUNDVATEll SAMPUNG 'l'OOI..S 

• Complece Mill-Slocted Assemblies 
• Tubing Boctom Check Valves 
• ~ Check Balls 
• Polyethylene Tubing (3/8• 0.0. x l/4" I.O.) 
•·~ Expendable Drive Points 
•·~ Drive Poinc •o•-rings 

6. 5 HEALnt AND SAFETY EQUIPMENT 

• Safety Glasses 
• Ear Protection 
• Steel-toed shoes 
•·Hardhats 
• Laacher Gloves 
• Yhee l Chocks 
• Vehicle Exhaust Ventilation Hoses 

7 • 0 PROCEDURE: 

7.1 GEOPROBE POSl'l'IONING: 

7.1.1 Posicion the vehicle at the desired sampling location. Place tr 
transmission in park, sec the parking brake, eurn off the ignitj 
and chock the wheels. 

7.1.2 

7.1.3 

7.1.4 

F93014SP. 713 

The remoce ignition switch is located on the control panel near 
the Geoprobe operator position on the inner wall of the vehicle 
and the ELECTRICAL control swicch for the hydraulic system is 
located on the control panel ac the Geoprobe operator position. 
Before scarcing the vehicle engine using the remote ignition 
switch, ensure the ELECTRICAL concrol switch for the hydraulic 
system is in the "off• position (Figure 7.1.1). 

Accivace the Geoprobe hydraulic system by turning the ELECTRICAl 
control switch to the "slow" speed. Always use the "slow• 
hydraulic speed wher. moving the probe (Figure 7.1.1). 

Movement of the Geoprobe is controlled by levers located on a 
concrol panel at the Geoprobe operator position. The operacor 
moves each lever up or down to control individual cylinder 
movement (Figures 7.1.1 and 7.1.2). 

BOE-CS-0063975 



FASP SOP: 
SEC'I'lON: 
AB.E:A: 
LU:VtStON: 

F930l4 
Sam:pl.ing 
Sam:ple Collect:: 
07/13/93 

~---------·--------------------------------------------------

- -tt I 

POSITION CEDPROBE 
USING ":HESE CCH"mmLS • 

/ 
/~~ - - -tL .. ~ • Electrical Centre 

Switch for - Hydraulic Systeu: --

st.QW SPEED WHEN 
POSXT:ONING C~CPROBE. 

FIGURE 7.1.1 CONTROL PANEL OF GEOPROBE 

F930USP.713 
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FASP SOP: 
SECTION: 
AIE.A: 
REVISION: 

FIGURE 7.1.2 CYLINDERS OF GEOPROBE 

rnousr. 713 

F93014 
Sampling 
S~le Collaceion 
07/13/93 

BOE-CS-0063977 



7 .l.S 

7.1.4.1 

7.1.4.2 

FASP SOP: 
SECTION: 
AllEA: 
REVISION: 

F93014 
S4119ling 
Sam~le Col1eccion 
07/13/93 

FOOT concrol lever: This concrol accivates the Foot 
cylinder which moves the derrick assembly up and down. 

EXTEND concrol lever: This control activates the Extension 
cyl~nder which moves the Geoprobe in and out of the vehicle. 

7.1.4.3 FOLD control lever: This control activates the Fold 
cylinder and rotates the Geoprobe up to 90• . 

7.1.4.4 

7.1.4.5 

HAMMER control lever: This control activates the hammer. 

PROBE control lever: This control activates the Probe 
cylinder which moves the Probe and Hammer up and down. The 
PROBE concrol is used to drive the probe rods to the 
sampling depth using the scatic weight of the vehicle. 

Use the FOLD, FOOT, and EXTEND concrols to remove the Geoprobe 
from the vehicle wichout clipping the ceiling of the vehicle. 
Place the Geoprobe in the exact sampling position, being certain 
the probe cylinder shaft is perpendicular to the ground. The 
Geoprobe should not be fully extended from the vehicle during 
operation. 

7.1.6 Use the FOOT control to raise the rear of the vehicle to apply 
scacic pressure to the probe unit. The rear of the vehicle should 
not be raised more than 6 inches off the ground. The wheels of 
the vehicle must remain in contact with the ground surface to 
prevent shifting or tipping during Geoprobe operation. 

7.2 PROBING: GENERAL 

Operation of the Geoprobe may be done using one of three mechods, alone or in 
combination. The first method, static force probing, is accomplished using 
the weight of the vehicle alone. In some soils, the probe ~ill not advance 
solely with static force and the second method, percussion hammering, is 
necessary. In cases where it is necessary to drill through asphalt or hard 
surface soils, the third method, drilling, is applicable. The hammer is used 
in combination with a carbide-tipped bit to drill up to 2 feet below the 
surface. The last two methods require the use of both the PROBE and HAKKEa 
controls to advance the probe. 

BOE-CS-0063978 



FASP SOP: 
SECTION: 
AllEA: 
REVISION: 

F93014 
SaJil)ling 
Sample Collec~ion 
07/13/93 

7.3 PROBING: STATIC FORCE 

7.3.1 Turn off the hydraulic system by positioning the ELECTaiCAL 
control switch to "stop." Lift the hammer latch up, insert a 
hammer anvil, and close the hammer latch (Figure 7.3.1). 

7.3.2 Screw a drive cap on the firs~ probe rod (Figure 7.3.2). 

7.3.3 Screw an expendable point holder onto the first probe rod. 

7.3.4 Slip an expendable drive point into the point holder. 

7.3.5 Position probe rod in the center of the derrick foot below the 
hammer anvil. The probe rod and probe cylinder shaft must be 
vertically aligned. 

7.3.6 Turn the ELECTRICAL control switch to "slow" to activate the 
hydraulics. Push down on the PROBE control lever to begin 
probing. 

7.3.7 The vertical alignment of the probe rod and probe cylinder shaft 
must be kept constant during probing and can be adjusted using the 
FOLD control. 

7.4 PROBING: PERCUSSION HAMMER 

7 .4.1 

7.4.2 

7.4.3 

7.4.4 

F93014SP.713 

Follow procedures in Section 7.1 for positioning the first probe 
:-od. 

Apply the percussion hammer to the probe rod, with attached drive 
point, by pushing down on the HAMMER control lever. The h81111ler 
anvil must be kept on the drive cap to prevent vibration. 
Maintain static force on the probe rod by pushing down on the 
PROBE control lever. 

Penetration of the probe rod is controlled by the PROBE concrol 
and should be done in 2 inch increments. The rods must be hand 
tightened during probing if the threads loosen due to hammering. 
The rods must be tightened while static force is applied, 
therefore a second person is necessary for this operation. 

The derrick foot should not rise more than 6 inches off the 
ground. If the derrick foot lifts, release the PROBE control. 
This will return the derrick foot to its original position. 

BOE-CS-0063979 



FASP SOP: 
SECTION: 
AllEA: 
REVISION: 

F93014 
Sampling 
Sample Colleccion 
07/13/93 

~---------------------------------------------------------------, 

0 

LATCH-

• 

FIGURE 7 . 3 • l HAMMER lATCH AND HAMMER. ANVIL 

F93014Sl'. 713 

HAMMER 
ANVIL 

PROBE 
CYUND:ER 
SHAFT 
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l1eoProbe Drive Cap 
l"an No. AT·llB 
1breadecl tal) caD ior dming GeQl'robe brand 
probe rod. 

FASP SOP: 
SECTION: 
AllEA: 
llEVISION: 

Threaded Probe Rod 

Older "A" style thread (topt 
lmpruved "B" style thread cbottomJ 

FIGURE 7.3.2 DRIVE CAP AND PROBE RODS 

F930USP. 713 
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SaJil)ling 
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FASP SOP: 
SEctiON: 

-AIEA: 
REVISION: 

F9'30l4 
Sampling 
Sample Colleccion 
07/13/93 

7.4.5 the FOLD control may be used to maineain a 90• angle as the 
derrick foot is raised off the ground. 

7.5 PaOBING: oaiLLING 

Hearing and eye protection must be worn when drilling. 

7.5.1 Position the probe at the desired sampling location as described 
in Section 7 .l. 

7.5.2 Position the ELECTRICAL control switch for the hydraulics to •off• 
and insert the drill steel with carbide-tipped bit into the 
hammer. 

7.5.3 Activate the HAMMER ROTATION control by turning the knob counter
clockwise (Figure 7.5.1). This allows the drill bit to roeate 
when the HAKKER control is pressed. 

7.5.4 Press down on the HAKKEa control and periodically depress the 
PaOBE control to lower the probe incrementally. The HAHMEa 
control muse be kept fully depressed during drilling.· 

7.5.5 If the drill scops rotating, raise the probe slightly with the 
PROBE control lever until the drill rotates, and then continue 
drilling. 

7.5.6 Uhen the drill has reached soil. release the HAMMER control, turn 
the HAMMER ROTATION control knob clockwise to deactivate roeacion. 
and retrace the rod as described in Section 7.7. Remove the drill 
steel and continue probing as described in Sections 7.4 and 7.6. 
The drill can be used to penetrate up to cwo feet of asphalt, 
concrete, or hard soils. 

7.6 PaOBING~ ADDING RODS 

7.6.1 rum off the ELECTRICAL control switch for the hydraulics. 

7.6.2 Remove the drive cap from the probe rod that is in the grow1d. 
rum on the hydraulics and 'lift the probe cylinder to its maximum 
height. rum the hydraulics off. 

7.6.3 

F930 USP. 713 

Screw the drive cap onto the probe rod to be added. Screw this 
probe rod to the probe rod already in the ground. 
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FIGURE 7.5.1 HAMMER ROTATION CONTROL KNOB 
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7. 6. 4 Continut. this procedure uncil the desired sampling ciepch ia 
reached A sampling log that indicates the number and lengch of 
each roL used, the sampling equipmenc used, and the ciept:h ac which 
siUJll)le • ollection begins and ends should be kept by operators. 

7. 7 PROBING: PULLl 'H# RODS 

7.7.1 Turn off the hydraulics. 

7.7.2 Lift the hammer latch and remove the hammer anvil. 

7.7.3 Replace the drive cap on the extruding probe rod wich the pull 
cap. 

7.7.4 Lift up the hammer latch, activate the hydraulics, lower the 
hammer to the pull cap, and close the hammer latch over the pull 
cap (Figure 7.7.1). 

7.7.5 Retract the probe rod by holding up the PROBE control lever. The 
probe cylinder. should not be lifted to its full height. Lover the 
probe cylinder slightly to release the pressure on the hamaer 
latch. raise the latch, remove the pull cap from the rod, and 
remove the top rod. Repeat this procedure with any remaining 
rods. 

7. 8 SAMPLE COllECTION: SOIL VAPOR 

7.8.1 Assemble a probe rod with a PRT retractable or expendable point 
system. 

7.8.2 

7.8.3 

7.8.4 

7.8.5 

F930HSP. 713 

Advance the probe to desired sample depth according to the 
procedures in Sections 7.3 and 7.4. 

Using a pull cap, retract the probe rod approximately 6 inches. 

Assemble a PRT tubing adapter with sufficient length of teflon 
tubing, lower the assembly into the probe rods, and install the 
adapter by rotating the tubing counter-clockwise until the threads 
have tightened (Figure 7.8.1). PllT tubing adapters have reverse 
threads. 

Collect samples by following the procedures in FASP SOP F930ll, 
•collection of Gaseous Samples by Using Tedlar Bags." 
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Fe:naie threaded for pulling Geoprobe 
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rlauged top. Not reQWm:i when usmg 
manuai probe rod iac:k. 
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GSK-58 Hammer Latch 
Part No. RP-25 
Reolacement hammer. latch. Fits CSK-58 
Hammer on Ccoprobe 8-~1 model machines. 

FIGURE 7 . 7 • l HAMMER LATCH AND PULL CAP 
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EXPENOASLE 
POINT HOLCE~ 

FIGURE 7. S .l PitT SOIL GAS ADAPTER AND ·Ext'ENDARU: POINT 
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7.9 SAMPLE COLLECTION: SOIL CORE 

7.9.1 Large Bore Sampler: The piscon cip is screwed once the piston 
rod. The acecace liner is hand-flared and accached to a cuccing
shoe. Tha pis~on rod is placed in~o the acecace liner, wi~ ~e 
piscon tip flush wichin the cucting-shoe. This assembly is placed 
inco the sample tube, the cucting•shoe and drive head are screwed 
inco the sample tube, and the seep-pin is screwed inco the drive 
head. This sam~ler is used when large volumes are needed or 
visual examination of core is required (Ftgure 7.9.1). 

7.9.2 !he assembled sam~ier is ac~ached ~o ~he leading probe rod. It is 
chen driven using scandard probe procedures, described in Sections 
7.3 and 7.4, to the top of the incer~ai to be sampled. Under some 
circumstances, ~he hole may be pre·prooed using a retractable 
drive point. 

7.9.3 To remove the piscon tip from the drive head, retract the probe 

7.9.4 

7. 9. 5 

unit from the probe rod, remove the drive cap from the lase probe 
rod, and lower the excension rod inside the probe rods. Roca~e 
the extension rod clockwise until the leading excension rod is 
screwed inca the stop-pin. Continue to rocate clockwise uncil the 
seep-pin is removed from the dri•:e head. 3.emoving the seep-pin 
from the sampler will allow the piston to move up when the sampler 
is driven down. Remove the extension =od and the attached seep
pin. 

Replace the drive cap on the last probe rod and mark -:he rod wich 
an indelible pen at the appropriate distance above the ground 
surface for sample collection. 

Drive the probe rod the designated distance. Retract the probe 
rods as described in Section 7.7. 

7. 10 SAMPLE COLLECTION: GROUNDYATER 

7.10.1 Position the Geoprobe as described in Section 7.1. 

7.10.2 Groundwater is collected using a mill·slot~ed assembly (Figure 
7.10.2). This assembly screws onto the leading probe rod. The 
mill-sleeted rod section is cut •.;rich slots 2 inches long by 0.020 
inches wide. !his section is fitted with a mill slot drive head 
and solid drive point. The mill-slocced rod section is open co 
the soil as it is driven to the desired sample depth. 

F93014SP. 713 
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~----------------------------------------------------------------~ 

I 

F!GL~E i.9.1 LARGE BORE SO!L SAMPLER 

/ 
/ 

/ 

(l) Sample Tube. (2) Cueeing-Shoe. (3) Pis~on Tip, (4) Drive Head. 
(5) Stop-Pin. (6) Piscon Rod, and (7) Ace~ace Liner. 
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Threaas mtO 1e.aam~ ~'oorobe orobe roa. .: • :e~Ul x i ~ 0.0. 
Has i5 mtii<ut siots. .:.acn :! .. :n le~Ul x .020" ::1 wu:ith. 

Sub Assembly Parts 
Solid Dm-e Point 
Part :-\o. AT·l42B 

~ill Slot Drive Head 
Part :\o. CW-43B 

~m-Stotted Rod Seaton 
Pan :-\o.. GW-44 

CWo43K 
..\llemDirG ::i.lmcuerr 

.U'-1428 

CW-lJB 

* 

F!CURE 7. 10. 2 COMPLETE !-!Ill· SLO'I"'ED GROUNDlo;ATER SAMPLER ASSEMBLY 
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The sampler is driven into the wacer-bearing formation, and the 
probe is retracted ~~o feet as described in Section 7.7. 

Remove the drive cap. Groundwater samples are collected in 
polyethyle~e tubing converted into a mini-bailer by atcachmenc of 
a tubing bottom check valve. This mini-bailer is filled by 
submergence in groundwater and by either gentle manual vercical 
oscillation or by using an oscillation pump (Figure 7.10.3). The 
mini-bailer can either be raised full of water and the sample 
collected or, if the sample is collected in the mini-bailer near 
the ground surface, the vertical oscillation of the tubing may 
pump water to the surface. · 

8.0 DECONTAMINATION 

8.1 New lengths of polyethylene tubing should be used for each sample. If 
decontamination is necessary, rinse tubing with methanol or hexane, a 
non-phosphate detergent, and organic free water, and allow to air dry. 

8.2 All Geoprobe sampling tools, including probe rods, should be 
decontaminated by steam-cleaning or by the procedures in Section 8.1. 
All probe rods should be steam-cleaned before initial use and between 
use at each sample location. 

9.0 SAFETY 

Health and Safety equipment is listed in Section 6.5. 

9.1 Always place the vehicle transmission in park and set the emergency 
brake before engaging the remote ignition. 

9.2 The rear of the vehicle should not be fully raised with the probe foot, 
as the vehicle may fall or move, causing injury. 

9.3 Always extend the probe unit out from the vehicle and deploy the foot to 
clear the vehicle ceiling before folding the probe unit ouc. 

9.4 Operators should wear OSHA-approved steel-toed boots and keep feet clear 
of the prob.e . .fooc. 

9.5 One person should operate the Geoprobe hydraulics while another handles 
probe rods and accessories. 

9.6 Never place a hand on top of a rod while the probe is being lowered. 

F930HSP. 713 
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Tubing Bottom Check Valve 
Pan So. CW-42 

Groundwater Sampling With Tubing Bottom Check Valve 

F.ts' "• 0 Tub - . . • · 1• ~'!'t."'mfC& 1 :, '· • 1nq. Lonvens s~aara .m:nnq aax:x \i\1.\'E 
3. RECO\"ER SAMPLE 

into a m1ni-oalier. O.scUlatl~ moaon pumtls war2r 
cotumn up tntO tuinnq. C4n pumP water to 
surtace m some iormauons. Tubm~ recovers 
9.65 mi per toot. 

·-

Check Balls 
Part No. GW-42-1 

-----._! 
I .=: 

CW~2 

Reosacement cneci< blils ior ~W~2. ?:c:~e oi 25. 

1/, " I.D. Polyeth)'iene Tubing 
Part So. TB-25L 
=~" 0.0. x •:& "tO .. 060" ·...-ail tui:nn~ for war2r 
;amcun~ wtth GW-42 tutnn~ Cottom cnecK \'at\'e.. 

DisQra tuomg aiter eacn samcse. .500ft. rosi. 

' \ 
\ 

' 

:": ·~ ....... . .. 
=~:t :-~ :-::;; ~: .__..., ... 
• :,..~t. , .. -. . . . . 
. .. ... . .... . . . ... . .. . . . . . . .. .. . . .... ... ... ..~ .. . "". , . 
: ::~ ~-~ . ... , .. . ... , .. 
...... ;';1 

~.:,.._ .. ;.; 
~t"~ 
~'-'/. 
~ ;; 
~ :...: 

0 

Tubio~t Bottom \.Aecat \"alve u.S 
~., Pal~tbvieae Tubiac 
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"S... 

..,., -.... ·"" .. ....... ........ 
:~:;w-; 
·-··"' ,,.....,,-; -... 
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FICL~E 7.10.3 ~INI·BAILER USED FOR GROt~DYATER SAMP~ COLLECTION 
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9.7 Turn off the h)draulic sys~em before changing rods. insercing the hammer 
anvil. or actaching accessories. 

9.8 The opera~or ~t~t stand to the control side of the probe machine. clear 
of the probe :c'Jt and mast. 

9.9 Year safety g.asses at all times during the operation of the Geoprobe. 

9. 10 Never exert do)W'\ pressure on a probe rod so as to lift the rear tires of 
the vehicle off the ground. 

9.11 Never exert down pressure on a probe rod so as to lift the rear of the 
vehicle over six inches off the ground. 

9.12 Always remove the hammer anvil or ocher tool from the machine before 
folding the machine to the horizontal posicion. 

9.13 The vehicle catalytic converter is hoc and may present a fire hazard 
when operating over dry grass or other combus~ibles. 

9.14 Geoprobe operators muse wear ear protection. OSHA approved. ear 
protection for sound levels exceeding 85 dba is recommended. 

9.15 The location of buried or underground utilities and services muse be 
known before starting to drill or probe. 

9.16 Shut down the hydraulic system and stop the vehicle engine before 
atcempting co clean or service the equipment. 

F93014SP. 713 
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Basics 
The Macro-Core Sampler is designed to start collecting a sample upon 
initial driving into the subsurface. To sample deeper, the soil above the 
desired sampling interval must be removed. The sampler may be lowered 
to each new sampling depth by lowering the sampler down the previously 
sampled hole (Figure 1.) and connecting probe rods together until it 
reaches the top of the new sampling interval. The cutting shoe is tapered 
to minimize scraping soil off the walls of the hole. In some soils the hole 
may not stay entirely open due to soil sloughing. Visual inspection of the 
sample may reveal loose soil or significantly different soil at the top end of 
the tube due to sloughing. Some compensation can be figured into a 
sample log. However, if excessive sloughing is a problem, operators may 
choose to use the Large Bore soil sampler as described in the previous 
section. 

Parts 
Geoprobe probe rods and driving accessories and the following tools are 
required for operation: 
Assembled Macro-Core Sampler: 
AT-720 MC Cutting Shoe AT-722 MC Sample Tube 
AT-721 MC Drive Head AT-725 MC PETG (clear plastic) liner 

Additional: AT-726 MCVinyiEndCaps 
AT-727 MC Shoe Wrench 

Assembly 
Clean ail parts thoroughly before assembly. Push the pre-flared end 
of the liner over the interior end of the cutting shoe as shown in Figure 2. 
Insert the liner into the sample tube and screw the cutting shoe into the 
sampletube. TheShoeWrench (PartNo.AT-727) maybeusedto 
tighten the cutting shoe. Screw the drive head into the opposite end of 
the sample tube. 

51.25' 

Cutting Shoe Liner (inside) Sample Tube 

Macro-Core Sampler Parts 

4.13 

FfCure 1. Lowaing the Micro-Con Sampler 
clown the previously llllde hole. 

Figure 2. Pre-flared end of PETC liner soaps 
over interior end of cutting ahoe. 

== t 
Drive Head 
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Sampling 
When driving the sampler from the surface, follow these instructions: 

1. Connect a drive cap to the drive head at the top end of the sampler. 

2. If using a Geoprobe machine for driving, raise the probe shell to the 
highest position. Next, raise the foot up off the surface to allow room 
to place the sampler below the hammer. Be sure to keep the derrick 
straight. 

3. Insert an anvil into the hammer and place the sampler and probe rod in 
the driving position as shown in Figure 3. Raise the hammer latch into 
the up position while initially driving the sampler to avoid contact with 
the drive head. 

4. Use the FOOT control to apply down pressure and activate the hammer 
as necessary to begin sampling. When the foot reaches the ground 
surface, begin using the PROBE control to apply down pressure as in 
normal operation as shown in Figure 4. 

5. Add a probe rod and drive the sampler until the drive head reaches the 
ground surface. (Figure 5.) Do not over-drive the sampler. F1gure 3. Sampler ill driviag politioa. 

To take samples at consecutive intervals, lower the sampler down the 
, previously made hole by connecting probe rods together until the bottom 

end of the sampler stops at the next sampling interval. 

) 

Figure 4. Driving the sampler below the 
ground surface. 

• Figure 5. Sampler has been driven a full length 
when the drive head reaches the ground aurface. 

11le Tools for Site Investigation 4.14 
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Removal 
If sampling below four feet, pull out all of the probe rods until the sampler 
has been pulled out to just above the surface. When the sampler is visible 
above the surface, attach a pull cap to the top of the drive head. (Figure 6.) 
Continue to pull the sampler out of the hole using the probe control. 
When the limit of the 40" probe stroke (Series 8 Geoprobe machines) has 
been reached, continue to pull the sampler up using the FOOT control. 

If the sampler is lodged tightly in the ground, the back of the carrier 
vehicle may be pulled downward in response to the resistance as pulling 

. with the FOOT cylinder is attempted. This can damage the base frame of 
· the Geoprobe machine. If the sampler cannot be retrieved easily (without 

excessive resistance), follow these steps: 

1. Lower the FOOT and disengage the hammer latch from the pull cap. 

2. Raise the FOOT at least 12" above the ground surface and place a foot 
extension or large timbers firmly beneath the FOOT. A foot extension 
may be improvised by stacking wooden boards as shown in Figure 7. 

3. Lower the probe shell and close the hammer latch over the pull cap on 
the sampler. A 12" probe rod may be needed to lift the sampler up high 
enough for the latch to dose over the pull cap. 

4. Use the PROBE control to lift the sampler out the remainder of the way. 

Recovering the Sample 
Once the sampler has been removed from the hole, the soil sample is easily 
recovered by unscrewing the cutting shoe and pulling the liner out. The 
exterior of the cutting shoe features a notch for attaching the Shoe 
Wrench (Part No. AT-727) to loosen tight threads. (Figure 8.) Applying a 
sharp blow to the notch with a flat screwdriver and a hammer is also useful 
for loosening the cutting shoe. 

~igure 8. Removing the cuttiq shoe and liner from the Macro-Core sample tube using 
the AT -727 Shoe Wrench. 

4.15 
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Macro-Core Sampler 
AT-720 Series 
The sampler features a nickel-plated sample tube that is 48" long x 2.0" in 
diameter, a hardened tool steel cutting shoe that has a 1.5" diameter 
opening, and a tapered drive head that fits standard Geoprobe probe rods. 
The overall length assembled is 51.25". Sample recovery is 45" longx 
1.50" diameter (1302 ml) inaPETG liner. 

) 

PARTS 
AT·720 MC Cutting Shoe 
AT·721 MC Drive Head 
AT·722 MC Sample Tube 
AT-725 MC PETG (clear plastic) Uner 
AT·726 MC Vinyl End Cap 
AT·727 MC Shoe Wrench 

Macro-Core Parts 

KITS 

Auembled Macro-Core sampler* 
Part No. AT·720K 
Includes the to/lowing parts: 
(t) AT·720 MC Cutting Shoe 
(t) AT·721 MC Drive Head 
(t) AT·722 MC Sample Tube 
*kit does not Include liners and end caps 

1be Tools tor Site lnvesiiUaiiOI'l 

UNERS 
AT·725K MC PETG Uners (pre-flared, . 

clear plastic) Box of 66 only 
AT·726K MC Vinyl End Caps (fit 

AT-7251iners) Box of 66 
pairs (66 red/66 black) 

AT-727 
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